INTRODUCTION
There are several reports from the UK [1] [2] [3] [4] and internationally [5] [6] [7] [8] that suggest higher levels of mental health problems in adolescents (<18 years) in custodial settings compared with the general population of adolescents. Despite recent improvements in prison healthcare, the mental health needs of adolescents often remain unmet and the prognosis for this group is poor. 9 Detention in custody separates a young person from their normal support networks and places them in an environment where they may be exposed to stress, boredom and bullying. 10 This can exacerbate mental health symptoms and increase the risk of suicidal behaviour. 11 Since 1995 in the UK, there have been 19 self-inflected deaths of adolescents in custody, 12 and studies suggest that suicide tends to occur early in the ARTICLE SUMMARY Article focus ▪ We examined changes in mental health and other needs across three time points. ▪ We predicted on the basis of previous research that many needs would be met following incarceration and that 'caseness' would decrease over time for the majority of adolescents who remained in custody over the study period.
Key messages
▪ We found high levels of mental health need of adolescents on reception into prison. ▪ Mental health improves over the first 6 months of imprisonment.
Strengths and limitations of this study ▪ We used a prospective cohort of adolescents on reception into prison. ▪ There have been no previous studies on changes in mental health needs and psychiatric morbidity in adolescents (15-18 years) . ▪ We assessed needs as well as psychiatric morbidity. ▪ There was high attrition between baseline and 6-month follow-up as many adolescents were discharged (released or transferred), often with little warning. ▪ We did not examine what interventions the young people had that may have impacted on the reduction in their needs over time.
detention period. 13 Factors associated with suicide in custody include substance misuse, mental illness and a previous history of self-harm. 13 14 These factors are all common among offender populations. 15 16 According to Liebling 17 18 there are three distinct groups of prisoners vulnerable to suicide: life sentence prisoners, the psychiatrically ill and 'poor copers'. Poor copers account for the largest proportion of suicides, tend to be younger and have difficulty adjusting to aspects of prison life such as isolation from family and friends, dealing with other prisoners, boredom and a lack of constructive activity. Historically, studies that have investigated mental disorders in young people have relied on psychiatric diagnosis tools, many of which were developed for use with an adult population. 1 It has been argued, however, that while knowledge of the prevalence of specific psychiatric disorders is useful on one level, it does not necessarily assist with the planning of health services for young people as this can be influenced by a number of factors, including the availability of an effective intervention and a willingness to accept it. 19 A needs assessment approach is thought to be a useful additional model for meaningful measurement of health problems and service provision. 2 20 There is a recognition that needs change so a longitudinal approach is required to investigate changes in mental health need following admission to custody. 2 There is a small, but growing, body of research looking at the course of mental health problems following detention in custody in adults and adolescents 2 21-23 The latter study suggests that mental health symptoms improve over time, but remain higher than the general population, and for a few individuals symptoms deteriorate. Most of these studies have been conducted in adult samples and there are relatively little data looking at changes in mental health problems in adolescents in custody over time. A UK study 2 did assess changes in mental health needs and psychiatric morbidity in children and adolescents (10-17 years) entering Secure Children's Homes (custodial setting within the care system, managed by the local authority) and then at 3-month follow-up. While they found a reduction in mental health, social and educational needs following admission ( particularly aggression, substance misuse, relationships and education), they also noted an increase in needs relating to depression, anxiety problems and Post Traumatic Stress Disorder (PTSD) symptoms.
There have been no similar studies on changes in mental health needs and psychiatric morbidity in adolescents (15-18 years) admitted to Young Offender Institutions (YOI's; custody setting managed by Her Majesties Prison Service). Given the recent reports that almost 50% of male adolescents with mental health problems were missed at reception screening in a YOI, 4 and the concern over the risk of suicide in those with undetected psychiatric morbidity or mental health needs, more work is needed to assess the impact of being in prison on adolescents' mental health needs.
This study examined changes in mental health and other needs across three time points from baseline, (median=4; range 0-26 days following reception into custody), 3-month postbaseline, and 6-month postbaseline. We used a well-validated needs assessment tool and a standardised measure of psychiatric morbidity to assess changes in the sampled cohorts at each time period.
We predicted on the basis of previous research 2 that mental health and other needs, as assessed by the Salford Needs Assessment Schedule for Adolescents (SNASA 24 ), would decrease over time and that diagnostic 'casesness', as assessed by the Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS 25 ), would decrease over time.
METHOD Procedure
The study was approved by the South Staffordshire Research Ethic Committee and the work was conducted between November 2006 and August 2009. A consecutive sample of adolescent offenders (aged 15-18 years) from one YOI was taken from the list of new prison receptions each day. Participants were informed about the study within 3 days of reception. Written informed consent was obtained from all participants. For those aged under 16 years, parental/carer consent was obtained. Those who were sentenced to greater than 6 months and those who were on remand for a serious offence which was likely to result in greater than a 6-month sentence were approached and invited to participate in the study. A total of 296 participants were approached and 275 consented to undergo baseline, 3-month and 6-month follow-up assessments. A total of 219 actually completed baseline interviews which were conducted at the mental health day unit. All participants were seen individually over 2-3 1 h sessions to complete the assessments. Researchers administering the assessment schedules had training provided by accredited trainers.
Assessments

Salford Needs Assessment Schedule for Adolescents
The SNASA 25 is a structured interview specifically designed to assess the psychosocial needs of adolescents with mental health or conduct problems. The SNASA covers five domain areas: relationships ( peer/social and family relationships), education (attendance, performance and weekday occupation), violent behaviour (destructive and hostile), risky behaviour (substance and alcohol misuse, and inappropriate sexual behaviour) and mental health (depressed mood, deliberate selfharm, anxiety symptoms, PTSD problems, hallucinations, delusions, paranoid beliefs and hyperactivity). For each need, the interview gathers lifetime information on symptom severity (five-point scale). A threshold of two (moderate problem) was used for identifying an area of need. Any area of need in a domain became a 'case'. The SNASA was chosen as it has been used in previous studies in adolescent offenders. 2 4 The SNASA has excellent psychometric properties with inter-rater and test-retest reliability κ coefficients ranging from 0.73 to 0.85. 24 The SNASA also uses an algorithm that can be used to factor in other scores such as subjective rating of problem severity, motivation to change and carer distress. Owing to difficulties in obtaining carer information for all the young people, the algorithm was not used in this study.
Kiddie Schedule for Affective Disorders and Schizophrenia
The K-SADS 25 is a semistructured diagnostic interview designed to assess current and past episodes of psychopathology in children and adolescents according to DSM-IV criteria. As the K-SADS was used for research, it was administered by interviewing the participant only. The Screen Interview focuses on the primary symptoms for each diagnosis in the K-SADS. This study focuses on current diagnoses. Specific probes and scoring criteria are provided to assess each symptom. The participant was asked if they have 'ever' experienced the symptom. If the answer was no, then the symptom was rated as negative for current episodes and then proceeded to the next question. If the answer was yes, the probes were used to establish more information and to access against the scoring criteria. If the scoring criteria were met, then the diagnostic supplement was completed. There are six Diagnostic Supplements included with the K-SADS: affective disorders, psychotic disorders, anxiety disorders, behavioural disorders, substance abuse and other disorders. Each supplement has a list of symptoms, probes and criteria to assess current disorder. Criteria required for making DSM-IV diagnoses are provided. The K-SADS has excellent psychometric properties (ie, κ's between 0.63 and 0.85 for all diagnoses). 25 
Statistical analysis
Data were analysed using SPSS V.19. Group differences between participants retained and not retained in the study were assessed using t test or χ 2 analysis. Repeated measures analysis of variance (ANOVA) was used to examine changes over the three time periods for those remaining in the study, but descriptive statistics are provided for all stages where data are available. As data were not always normally distributed, non-parametric statistics were used (Friedman test).
In an analysis of 'caseness', data were extracted from the K-SADS and SNASA to derive a sample that was clinically vulnerable shortly after reception. On the SNASA, 'caseness' at baseline was based on >2 scores from the SNASA mental illness domain. On the K-SADS, 'caseness' was determined by diagnostic cut-offs on the following key domains: psychosis, depression, PTSD, ADHD and anxiety disorders. For 63 young people, we were able to examine changes in 'caseness' over the three time periods. Figure 1 shows participant flow through the study. A total of 219 young people gave informed consent and were assessed at baseline. All were adolescent boys with a mean age of 16.6 (SD=0.6; range 15-18) years. The majority (n=186; 85%) described themselves as Caucasian, 12 (6%) as Afro-Caribbean, 12 (6%) as Asian and 9 (4%) described themselves as from other ethnic backgrounds. Half of the sample were sentenced (n=110) and 109 were on remand awaiting trial. For 133 (61%) participants, this was their first time in prison. The mean sentence length for the 110 sentenced participants was 18.2 months (SD=11). The majority of offenders were incarcerated for violent offences (72%). At the 3-month postbaseline assessment, there were 132 participants and at 6-month postbaseline assessment there were 63 participants. There were no significant differences in the demographic and criminological profiles of those retained or not retained across the time points (see table 1 ).
RESULTS
Changes in mental health and other needs
The proportion of participants with a need in each SNASA domain across time periods is shown in figure 2 . At baseline, the highest level of need was in the domain of education, followed by risky and violent behaviour. Mental health needs were identified in 43% of participants. Over time there was notable attrition in the sample, with only 63 cases remaining in the study by 6-month follow-up. Repeated measures ANOVA on the 63 cases indicated significant reductions in the proportion of participants with a need across all three time points for education (F=53.69, df 2, 124, p=0.001), relationships (F=19.4, df 2,63, p=0.001) and risky behaviour (F=80.04, df 2,63, p=0.001); but no significant reductions for mental health (F=5.47, df 2,63, p=0.06) or violent behaviour (F=2.7, df 2,63, p=0.25). Table 2 shows the descriptive statistics for the total number of needs across domains. There were significant reductions in the number of needs in all domains over time. In the mental health domain, there were significant reductions in symptom severity for depressed mood (F=18.41, df 2,63, p=0.001), self-harm (F=25.1, df 2,63, p=0.001), anxiety (F=18.6, df 2,63, p=0.001), psychotic symptoms (F=9.29, df 2,63, p=0.01), a trend towards a reduction in PTSD symptoms (F=5.45, df 2,63, p=0.06) over time, but no significant reduction in ADHD symptoms.
Changes in psychiatric morbidity
At baseline, the K-SADS identified 171 (78%) with alcohol misuse, 159 (73%) with substance misuse, 15 (7%) with depression, 9 (4%) with PTSD, 7 (3%) with anxiety disorders and 4 (2%) with psychosis. None of the participants had a diagnosis of mania. At 3 months (n=132), the K-SADS identified six (5%) participants with depression, two (2%) psychosis, two (2%) with anxiety disorders and one (1%) with PTSD. None of the participants had a diagnosis of mania, alcohol and/or substance misuse. At 6 months (n=63), the K-SADS identified two (3%) with depression and one (2%) with psychosis. None of the participants had a diagnosis of anxiety, mania, PTSD and alcohol and/or substance misuse.
How does time spent in prison impact on mental health-related clinical caseness?
Clinical 'caseness' at baseline was based on need symptom severity from the SNASA mental illness domain, and diagnostic cut-offs on the K-SADS ( psychosis, depression, PTSD, ADHD and anxiety disorders). Figure 3 shows the participants assessed as being a case at each stage of the study. Of the 29 assessed as a case on the SNASA at baseline, 13 were still assessed as being a case at 6 months. Of the 15 assessed as a case on the K-SADS at baseline, two were still a case at 6-month follow-up. By contrast, of the 34 not deemed a case on the SNASA at baseline, six had emerged as new cases by 6-month follow-up. On the K-SADS, 59 were not considered a case at baseline, but three became a case at 3 months but did not meet clinical criteria for 'caseness' at 6 months.
DISCUSSION
This study focused on the course of mental health and other needs and psychiatric morbidity during the first 6 months of imprisonment for adolescents. The findings highlight the high levels of mental health and other needs of adolescents on reception into prison, but also show that mental health and other needs improve over the first 6 months of imprisonment. There is only one previous UK study 2 which is comparable to this research in terms of the measures used, but it focused on adolescents in secure care rather than on adolescents in prison. Secure care establishments have a higher staff to adolescent ratio, a smaller number of beds, a younger age group and a greater focus on providing a homely therapeutic environment compared with YOIs where the focus is on correctional rehabilitation. This study identified higher rates of alcohol (78%) and substance (73%) abuse problems at baseline using the K-SADS than the previous UK study, 2 which identified rates of 48% and 69%, respectively. This discrepancy may reflect the older age of this sample, but both studies point to high rates of substance abuse and alcohol problems that may be a significant criminogenic need in young offenders. Interestingly, we found lower rates of depression and anxiety on the K-SADS than reported previously, 2 where 22% were reported to have major depression and 17% generalised anxiety disorder. Both studies noted that 'caseness' rates generally fell over time.
Looking at the baseline needs assessment data from the SNASA, we found particularly high levels of need in domains relating to risky and violent behaviour and education. Similar findings have been noted in previous studies. 1 2 26 We found that 43% of our sample had mental health needs which are marginally higher than the 31% cited in a previous study in YOIs in the UK. 26 Looking at the cohort who were able to complete all three assessment time points, there were significant reductions in the proportions having a need over time, in the domain of education, risky behaviour and relationships. While there appeared to be no significant reduction in the proportion having a mental health and violent behaviour need, there were significant reductions in symptom severity for depressed mood, self-harm, anxiety and psychotic symptoms.
More adolescents were identified as a case on the SNASA than on the K-SADS and there were more fluctuations in 'caseness' with the SNASA; this was to be expected, given that the SNASA is an assessment of needs rather than diagnosis. There were 13 young people who remained a case on the SNASA throughout the study. The reasons for remaining a case were complicated as a young person could be a case on multiple mental health domain items (depressed mood; deliberate self-harm; anxiety symptoms; PTSD problems; hallucinations, delusions, paranoid beliefs; hyperactivity) and symptomatology fluctuated. However, the main reason for remaining a case was fluctuations in ADHD symptoms, whereas symptom severity for anxiety, depression and self-harm for the majority of cases reduced. Of the nine adolescents who were not a case at baseline on the SNASA but 'caseness' emerged, again fluctuations in ADHD symptoms appeared to be the main reason. This is supported by the fact that we saw no significant differences in ADHD symptoms over time.
For 'caseness' on the K-SADS, the main reasons for those (n=13) who were a case at baseline but not a case at follow-up were due to no longer meeting the criteria for PTSD. Of the emerging 'caseness' (n=3), this included anxiety, depression and psychosis. On the surface, it would appear that there is little or no correlation between 'caseness' on the SNASA and the K-SADS; however, as highlighted above, differences in focus between the assessments, that is, needs versus diagnosis and that being a case on the SNASA mental health domain can be for multiple reasons, this masks any correlation. However, the three young people where K-SADS 'caseness' emerged were also identified as a case on the SNASA for the same reasons.
The identification of mental health problems as early as possible is important in young people who are entering a custodial environment as this may be an opportunity to address these needs in a structured setting for the first time. Research in adult establishments suggests that reception is not the most conducive environment to pick up on mental health issues as it tends to be busy and screening may not be conducted by mental health professionals. 27 Given that previous studies 4 suggest that nearly half of the adolescent males with mental health needs were missed on reception screening, a two-stage process may be required whereby new arrivals are reassessed in the weeks following the entry screen to ensure that key issues are highlighted and addressed. 4 This study showed that mental health and other needs generally improved over time and the emergence of new needs or new cases was low. However, this study did not examine the interventions/programmes young people received; therefore, it remains unclear as to the reasons behind the improvement. For some young people leading chaotic lifestyles, merely being in a secure environment may reduce need by providing food, shelter and 'time out' from unhealthy lifestyles. The reductions seen in education, risky behaviour and relationships could therefore be the result of just being in a secure environment rather than receiving the appropriate treatment/ intervention, that is, limited access to drugs/alcohol, being away from family conflict.
The sample was made up of adolescent boys of whom the majority were White; while this does reflect the wider population of young people at the YOI included in this study, the results may not be generalisable to the wider secure estate, which includes adolescent girls and a larger proportion of ethnic minority groups. A UK study looking at the mental health needs of adolescents in prison and in the community found that, on the SNASA, female offenders had more needs than males, although this was not significantly different. However, the mental health domain did show a significant difference, in particular a higher proportion of females with needs in depression, self-harm and post-traumatic stress. They also found that White British adolescent offenders had more needs than those from Black and minority ethnic groups, although this was not significant. 3 Given the higher rates of mental health need in females, and the known association between mental illness/self-harm and suicide in custody, 13 14 future research should focus on the course of mental illness in female adolescents. A further issue regarding the generalisability of the findings is that these adolescents were followed up for 6 months, and it is therefore not possible to know how they differed from adolescents who were imprisoned for longer, or whether the changes would be sustained over time. It would be important for future research studies to follow adolescents for a longer period, to look at differences between short-sentence and long-sentence prisoners and to include transition periods, that is, establishment transfers and discharge into the community. There was high attrition between baseline and 6-month follow-up as many were discharged (released or transferred), often with little warning. Despite the high attrition rates, there were no differences between those retained at follow-up versus those lost to demographic characteristics or rates of mental health need at baseline. This study was based on structured interviews with the young people, and we had little access to collateral information from parents or youth workers. Future studies should consider the inclusion of multiple sources of information on key need-related domains. 28 There are many other factors that may have influenced the results such as individual coping styles, 17 18 access to formal/ informal support, prison programmes, employment, etc; therefore, future research should assess the treatment effects of the prison setting, different types of intervention/programmes, formal/informal support and service contacts on mental health and other needs.
These findings highlight the scale of the challenges faced by those providing healthcare to young people in detention and underline the need to address their health problems. Overall, this study suggests that prison may lead to a reduction in mental health and other needs, and that it can offer opportunities for interventions in high unmet need groups. These findings fit with previous studies in adult offenders in correctional facilities in the UK. 21 23 However, as each establishment will vary in relation to the facilities and environment they provide, the populations they serve and the interventions they provide, future research is needed to see if these findings are replicated in other prison settings and in different countries.
